Global wild animal resources are declining due to various pressures, which will greatly affect local biodiversity and ecosystem services. Understanding local people's attitudes towards wild animal conservation in high biodiversity areas is of major importance for conservation efforts. Sampling and questionnaire survey methods were employed to examine people's attitudes toward wild animal conservation in a comparative case study of two minority ethnic groups, the Mosuo (n ¼ 91) and Yi (n ¼ 169) in Ninglang, China. Attributes influencing people's attitudes (p , 0.05) include ethnicity, awareness, culture, level of education, religious beliefs and gender. The Mosuo are more positive towards wild animal conservation than the Yi. Women are more positive than men in both ethnic groups. Yi males and Mosuo females are more active in educating children. People with a higher level of education and a religion show more support for wild animal conservation in both ethnic groups. The results suggest that encouraging and reinforcing traditional culture and informal restrictions, strengthening understanding and recognising gender differences in wild animal conservation practices should be used to improve biodiversity conservation in Ninglang. Furthermore, the implications of enhancing local enforcement on the supervision of tourism and compensation schemes for human-wildlife conflicts are also discussed.
Introduction
There are various human activities that result in wild animal population decline and extinction, e.g. agricultural development, exploitation of forest resources (Green et al. 2005) , illegal poaching and over-use of wild species (Rosser and Mainka 2002; Ayyad 2003; Wade et al. 2003) . A decline in wild animal resources will not only greatly affect local biodiversity and ecosystem services (Chapin et al. 2000) but also human lives (Diaz et al. 2006) . Integration of traditional cultures with protection of local wild animals has been widely discussed (Berkes et al. 2000; Liu et al. 2000; Zhang and Wang 2000; Colding and Folke 2001; Folke et al. 2001; Bai 2002; Salick et al. 2007; Tengo et al. 2007; Brook and McLachlan 2008; Jones et al. 2008; Tynsong and Tiwari 2008; Yan et al. 2008; Yang et al. 2008) . However, the majority of Chinese studies conducted so far are of theoretic nature and few of them have presented quantitative analysis (but see the special issue of the International Journal of Sustainable Development and World Ecology, Volume 15, Issue 1, 2008) . Southwest China is one of the global top 25 biodiversity hotspots (Myers et al. 2000) . Yunnan Province is rich in wildlife resources and ecosystems, which makes it a globally recognised key high biodiversity area (Yang et al. 2008) . Yunnan has the largest population of minority ethnic cultures in China, with 25 minority ethnic groups having a population above 5000, constituting one-third of the total population and found in two-thirds of the land area of this province (Guo et al. 1999) . It is of great importance to understand local people's attitudes towards wildlife protection in order to develop conservation strategies. Through face-to-face interviews, we provide an insight into attitudes of Yi and Mosuo people to wild animal conservation (WAC) and influential related factors. The implications for enhancing minority people's positive attitudes to WAC will provide baseline information for better implementation of WAC in Ninglang, and in protecting the important local biodiversity resources of Yunnan. (Zhou 2004) . Because of its beautiful natural scenery and valuable minority cultures, the Ninglang-Lugu Lake area has become an attractive tourist destination, which brings added pressure on conservation of local biodiversity.
Study area

Ninglang
Ninglang is part of the northwest Yunnan Traverse Mountains and has a climate and natural environment that fosters a multitude of biological resources (Ninglang County Annals 2006; Yang et al. 2008 ). In the late 1980s, the total forest cover of Ninglang was 53.4% (Ninglang County Annals 2006) , and a wild animal survey in 1999 found more than 30 protected animal species in the area (Table 1) .
Objectives
There are 12 ethnic groups in Ninglang, 11 of which constitute 80.9% of the total population; about 156,000 (62.9%) are Yi and 17,000 (6.8%) are Mosuo (Ninglang County Annals 2006). Most local biological resources are used and managed by the minority peoples. To better conserve the declining wildlife resources, it is necessary to understand these people's attitudes toward local biodiversity. The two oldest minority groups inhabiting in Ninglang area are the Yi, with a patrilineal, small family culture, and the Mosuo, with a matrilineal, big family culture (He 2000; Yang 2000; Lijiang Ethnic Annals 2001; Jin 2005; Yang 2006 ). These two groups are quite different in many ways, such as traditional culture, life style and family composition (Yang 2000 
Methods
Data collection
In June and July 2008, a semi-structured questionnaire (with 32 closed-ended questions and 10 open-ended questions) was given to Yi and Mosuo adults (.18 years old) in four villages of Ninglang: Ningli, Daxing, Xingyingpan and Yongning. Non-repeat sampling was employed with a total sample of 176 Yi and 96 Mosuo people. The samples in the four villages were proportionally distributed across gender. The questionnaire was written in Mandarin Chinese and the questions mainly cover socio-demographic information (e.g. gender, family size, average annual income, marital status, level of education, ethnicity, age), interactions with wild animals (e.g. as food, clothing, medicine, decoration, gifts, crop depredation and livestock damage), awareness of traditional WAC culture (e.g. legends, taboos, folk songs, dances), general knowledge of WAC (e.g. awareness of forbidden hunting practices, protected species and regulations, punishments for violations) and personal attitude towards WAC (e.g. willingness to conserve, child education). Photos of local animals on the national list of protected species (Table 1) were shown to the interviewees. These animals comprise 12 mammal and three bird species.
The survey team was composed of five Yi (including the first author) and one Mosuo who are familiar with local customs and languages. All the assistants were trained before the formal study began, and a pilot questionnaire survey was conducted in Daxing before the study started. Ten Yi and 10 Mosuo were chosen for the pilot survey and revisions were made according to the respondents' responses. In the formal survey of Yi people, two survey groups (each with two assistants) started off in two different directions from dense population centre of each village (usually the village administration or small bazaar), and every tenth encountered Yi male or female adult was requested to complete the questionnaire. Another survey group was responsible for the comparative smaller population of Mosuo in Xinyingpan and Ningli, where one adult, either male or female, was interviewed in each affirmed Mosuo household. In Daxing and Yongning, where more Mosuo live, every fifth encountered Mosuo male or female was requested to participate in the survey. Interviewees with an education level higher than middle school filled out the questionnaires by themselves, while other respondents were helped by the survey assistants. The survey team also made careful efforts to ensure that the same standard methodology was applied throughout the research. In summary, 169 Yi and 91 Mosuo completed whole questionnaires, which gave a valid sample for statistical analysis. Because of the small Mosuo population in Ninglang, samples in this study were assumed to be representative as they were drawn from the four typical villages inhabited by both Yi and Mosuo.
Statistical analysis
We coded answers to closed-ended questions and analysed the data using the Statistical Package for the Social Sciences (SPSS) Version 16.0 software. An independent samples t-test was used for testing means of scale variables between two groups; the two-sample Kolmogorov-Smirnov test was used for testing proportions of nominal variables between two groups; and Spearman's rho coefficient was used for testing correlations between nominal variables. Open questions were recorded as supplementary information and additional resources to understand people's attitudes to WAC.
Results
Different attitudes toward wild animal conservation
On a general level, Yi attitudes toward WAC were less positive than those of the Mosuo ( (Figure 2 ). The average annual income per person of the Yi was higher than that of the Mosuo, but both were between 500 and 1500 Yuan (US$220). Age and average annual income were not significantly correlated 'To take revenge for livestock loss, we used to lure dholes and wolves with poisoned meat and kill them', according to some Yi people. They like or prefer to protect red panda, macaque, bear, owl, musk deer and pheasant because they think these animals are symbols of beauty, wisdom and power. Mosuo people said that they like macaque because, 'the macaque in our legends is the god who protects our livestock from plague, so we like it and dare not hurt it'. The Yi males living in high mountain areas have a long history of hunting and those with excellent hunting skills are more respected and regarded as heroes, which means that they enjoy more power and popularity. Notwithstanding hunting is now forbidden, the tradition is passed down the generations. Both Yi and Mosuo people are sensitive to local biodiversity changes. According to the Mosuo, 'there used to be a lot of Brachymystax fish in Lugu Lake, but after grass carp were put into the lake, the abundance of Brachymystax declined sharply, and they are hard to find'. The Yi people said that 'one now rarely hears of occurrence of bears in the forest'.
Discussion
Strategies to enhance positive attitudes to wild animal conservation in the Yi and Mosuo Encouraging the passing-down of traditional WAC culture
Many traditional cultures of Chinese minority groups have a positive impact on WAC (Liu et al. 2000; Zhang and Wang 2000; Bai 2002; Liao 2006; Yan et al. 2008) , and our results provide support for these conservation attitudes. Both Yi and Mosuo people have abundant traditional cultures related to WAC (Yang et al. 2008) . For example, the Yi pass have a legend that humans, frogs, snakes, eagles, bears and monkeys all originated together and are related (Bai 2002; Bender 2008) , and manifest their conservation ideas by singing and dancing in their religious rites (Liu et al. 2000) . The Mosuo consider Lugu Lake and the Lionlike Mountain behind it as gods and say that their ancestors survived because of harmony between all wild creatures (Ding 2003) . To retain their unique identities, minority people should be encouraged to pass on their traditional oral and written cultures. Strengthening understandings of WAC It may be easier for people with higher education to understand conservation initiatives (Karanth et al. 2008 ) and the importance of WAC in local biodiversity (Kideghesho et al. 2007 ). Especially action-related conservation knowledge will exert positive behaviours (Frick et al. 2004) . The promotion of a local average education level will enhance people's understandings of WAC and create positive attitudes in Ninglang. If people can gradually accept the idea that each species provides ecosystem services, it might be easier to involve local people in their protection. Since local people are known to be sensitive to biodiversity change, information should be collected and exchanged and people educated report their observations and considerations on WAC. This will also encourage positive influences on children, who will indirectly decide the future of local WAC. Timely and proper allocation of government funds for poor students and strict compulsory education policy enforcement should be enhanced.
Recognising gender differences in practicing WAC
Mostly Yi males and Mosuo females educate children about WAC, suggesting that a WAC educational programme could take different genders as cut-in points in Yi and Mosuo families. Since women are more positive towards WAC, women's role in conserving local biodiversity should never be ignored. Agarwal (2009) found that in India and Nepal enhancing women's presence in community executive committees of forest governance significantly improved resource conservation and regeneration. Because Yi women enjoy a lower status in the family (Ma 1995; Yang 2006) , they are often not allowed to attend Bimo religious rites, which are the main source of Yi traditional culture (Jin 2005) . This indirectly restrains Yi women from education on traditional culture and directly influences their personal WAC attitude and education of their children.
On the other hand, the Mosuo have a matrilineal society (He 2000; Xu 2003) , and in most Mosuo families, women have a dominant role (He 2000; Yan et al. 2008) , their culture also means that women must inherit and spread traditional culture. This may explain why Mosuo women have a more positive conservation tendency.
Implications of this study
Forestry is a major local industry and there is very strong support for economic development in Ninglang, but public infrastructure construction will continue to destroy habitat for wild animals. Government policies and their implementation are closely related to local WAC (Burger et al. 2006) . Good mutual communication between government and local people can transform a crisis into an opportunity and might enhance support for WAC. A Mosuo in Yongning stated that local hydropower station construction has compelled macaques to reduce their active area to an area closer to humans, which has increased the risk of damage and disturbance by humans. A more detailed survey is needed before starting such projects and local people's suggestions must be taken into consideration. Human-carnivore conflict is a serious issue, often leading to opposition to conservation efforts (Holmern et al. 2007; Kideghesho et al. 2007; Ogra 2008) . Although the human-wildlife conflict is not yet serious in the surveyed area, both Yi and Mosuo people are living in poverty and it is hard for them to cope with wildlife damage to their crops and livelihoods. However, if they receive some compensation, they are willing to abandon taking revenge on wild animals. Their current uses of wild animals are similar and low, but this is possibly because local wild animal resources have declined dramatically. According to interviewees, illegal hunting has drastically reduced since the 1980 conservation laws came into effect. However, tourism development in the Lugu Lake area has impacted on local WAC. The demands of tourists may stimulate an illegal market in animal parts. In our field observations, some fake animal fur and bones were found in shops to attract tourists. We suggest that the local wild animal administration bureau should take serious measures and impose strict fines on illegal wild animal consumption. Such a WAC attitude case study on two minority ethnic groups has limitations, but can still shed light on effective and applicable ways to study biodiversity conservation in a socio-biological context.
Conclusion
Different WAC attitudes between Yi people and Mosuo people It was found that Mosuo people show more positive WAC attitudes than Yi people do. Though generally women are more positive, Mosuo women are found to be even more positive than Yi women. Because of their different dominance in family, significant difference of the proportion of females who teach children about WAC very often is found. Mosuo females give more parental WAC education to children.
Factors influencing WAC attitudes between Yi people and Mosuo people
Awareness of traditional WAC culture, religion, level of education and gender are tested to be important in shaping people's WAC attitudes. Our results partly explain that the different WAC attitudes are because of Mosuo's better awareness of traditional WAC culture. Almost the entire Mosuo group holds religious beliefs and this proportion is much higher than that of Yi people. Our results indicate that people holding religious beliefs have more supportive WAC attitudes. The similar correlations between religion and wildlife conservation were found in other countries, conservation management principles should take religious factors into considerations in order to encourage more supportive attitudes toward protected areas (Gurung 1992) ; religious people and non-religious people have different attitudes toward forest management (Schaaf et al. 2006 ) and religion can generate good personal contribution to public goods and have impact on pro-environment behaviours and attitudes (Owen and Videras 2007) . In both minority groups, people with higher education levels are more positive in WAC attitudes and parental WAC education to children. The results confirm the hypothesis that there is also gender related differences in WAC attitudes. Females are more positive. Age and economic income are not recognized as significant influencing factors in this study.
